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Italy’s Splendid Victory 

W HAT WAS in many respects the greatest seaplane 
contest ever held was the race for the Jacques 
Scuueider Maritime Cup last Saturday at Norfolk, Va., 
in wttich Italy defeated the United States in a masterly 
race during which many seaplane speed records were 
shattered by both the Italian and the American planes. 
Major Mario de Bernardi, who won the much prized 
trophy at an average speed of no less than 246.496 
m.p.n. Hew a splendid race, but his success was not 
purely his own. It was the result of the concerted efforts 
and untiring energy of the entire Italian team, from 
mechanics upwards, who came to this country with three 
almost untried speed planes which were very nearly 
as novel to the Italians as they were to ourselves when 
we first set eyes upon the beautiful lines of the speedy 
little Macchi-Fiat machines. 

Italy won because her planes were aerodynamically 
fastcr than were ours; her engines were more powerful; 
and her pilots, among the finest in her country, and her 
mechanics, together worked in unison as one body. Her 
team work was remarkable and had become a most no- 
ticable feature to everyone who went to Norfolk for the 
race. These accumulated factors all worked together 
to spell success to her team and the Italians now pre- 
pare to carry back to Italy a trophy which they came 
over to win and which they will now undoubtedly guard 
with justifiable pride. 

From the American standpoint, the Schneider Cup 
contest has not been lost without many lessons being 
learned, the value of which will depend entirely upon 
the extent to which we heed these lessons. In many 
respects it may be said that the United States has been 
beaten at her own game. This country has held the 
World seaplane speed honors ever since Lieutenant Rit- 
tenhouse first captured the Schneider Cup from the 
British at Cowes, England in 1923. Her challengers for 
these honors have not until now met with much success. 
Possibly we have been led to sink into the misconception 
that we needed no special effort on our own part in order 
to hold this trophy and that the development of our new 
engines this year would he sufficient to defeat success- 
fully all challengers. 

But there is more to it than this. One branch of our 
air services obviously cannot be entrusted with the de- 
fense of our laurels in the air. Last year the Navy’s 
activities in the Schneider Cup contest, quite apart from 
the faet that she did not win, were a failure. This year 
conditions were even worse. The Navy looks upon the 
Schneider Cup contest as a means of training Tier per- 
sonnel, as was characterized by the fact that two of our 
best racing pilots. Navy men, stood by, while a pilot of 
unquestioned ability hut. with little or no racing experi- 


ence was permitted to wreck one of our best planes aud 
narrowly escape with his own life. To win in the future 
the personnel of both Army and Navy must be made 
available. 

All this points strongly to the fact that it is in private 
enterprise that we must expect the greatest success. The 
Italian Air Department, under the direction of Premier 
Mussolini, ordered the three Macchi racers but left tiie 
development of the planes and the management and or- 
ganization of their national effort in the hands of private 
enterprise. The race organization was entirely in the 
hands of the Macchi and Fiat concerns whose products 
were at stake. Their crews worked in unison. As al- 
ready mentioned, their cooperation was remarked on by 
everyone. Italy won the Schneider Cup because of the 
keen determination of private enterprise. The Italian 
Government has bought with its money the international 
prestige in the air which it gained on Saturday when its 
subjects put up so remarkable a performance. 

The United States can, and probably will eventually, 
do likewise. Some indication of the success which may 
be gained from the encouragement of private enterprise 
is even to be found in the details of our own prelimin- 
aries for the Schneider Cup contest. Two of America’s 
chief aircraft engine manufacturers were to have had 
their respective power plants in the race. The Curtiss 
company was entrusted with the installation of the new 
Curtiss V-1550 engine in the R3C-4 racer, while t> 
installation and adjustment of the Packard 1A-150U 
geared engine, in the R3C-3 racer was left to the Navy. 
What actually happened has a strong bearing upon tne 
point, under discussion. The R3C-4, in the hands of the 
Curtiss company, was being extensively tested some time 
before the race. Little real trouble was experienced with 
the plane and engine, while it remained in the hands of 
the Curtiss company. On the other hand, unofficial 
World seaplane speed records were set up during the 
test flights of the plane. 

Now, take the ease of the Packard engined plane in 
(lie hands of the Navy. Little was heard of the machine 
and no details of any kind were forthcoming before the 
contest. No results ot' test flights were announced and 
it is known that considerable trouble of one kind and 
another was experienced. Yet the Packard 1A-1500 
engine is a tried power plant which is in constant ser- 
vice use and has proved itself as one of the very finest 
high powered engines in the World. Here, then, may be 
visualized the two opposites in procedure. Which should 
we choose in the future ? 

We need to win the Schneider Cup back from Italy. 
We need it for our international prestige in the air and 
we need it as a stimulant of our technical development in 
aeronautics. Considerable thought, however, must be 
given to the method of otir organization in the future. 
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The Schneider Cup Race 

Italy Wins the Jacques Schneider Trophy at Record Breaking Speed 


U NDER perfect weather conditions and viewed by crowds 
estimated at 30,000 people, Italy won the 1926 Jacques 
Schneider Cup race on Saturday, Nov. 13, at Hampton 
Roads, Va., when Major Mario de Bernnrdi, captain of the 
Italian team of three planes, flew his Macchi-Fiat racing 
monoplane seven times around the 50 km. triangular course 
at an average speed of 246.496 m.p.h. As in last year's 
Schneider Cup contest, ' when Lieut. J. H. Doolittle flew a 
record breaking race in the Curtiss R3C-2 racer, so this year, 
Major de Beniardi, in even more startling fashion, broke at 
least four World seaplane speed records when he covered the 
350 km. (217.483 mile) course in a total elapsed time of 52 
min . 56.22 sec. When it is recalled that the existing seaplane 
speed record over the 3 km. straightaway, as set up by Lieu- 
tenant Doolittle last year, is 245.713 m.p.h., the real signifi- 
cance of Major de Bernardi's performance will be realized, 
for he covered the entire 350 km. distance of the race, in- 
eluding no less tlun twenty-one turns, at a speed which shat- 
tered Lieutenant Doolittle’s World -record. Furthermore, Ma- 
jor ‘de Bernnrdi actually broke this straightaway record on each 
of his seven laps of the 50 km. course except the first one, 
during which, apparently, he did not let his engine out fnlly. 
Comparison With Last Year's Figures 
An itemised account of Major de Bernardi's performance 
during the race, compared with last year’s contest, is given 
herewith : 

50 km 228.157 ‘ 248.520 35.363 

200 km. 234U55 248C0025 13U1525 

360 kin. 232.573 246.496 13.923 

The new record of 248.189 m.p.h. for 100 km. represented 
a combination of Major de Bernardi’s fifth and sixth laps. 
He also flew two other laps — the third and fourth — at an 
average speed of 247.8115 m.p.h. which, in itself, was a rec- 
ord. The 200 km. record speed was made during the third, 
fourth, fifth and sixth laps together. 

America won second place in the luce when Lieut. Christian 
Frank Seliilt, U.S.M.C., flying the R3C-2, last year’s winning 
Cortiss racer, at an average speed of 231.363 m.p.h., or more 
than one mile per hour slower than the same plane mude in 
last year’s contest. It should, however, be remembered that 
tliis year's course had two very sharp corners in it and that 
the reduced average speed was due rather to what may be 


termed a ’’slower course” than to any deficiency in piloting. 
Lieutenant Schilt's comers were very skilfully negotiated with 
the minimum loss in speed. Lieutenant Sohilt’s elapsed time 
for the race was 56 min. 23.96 sec. 

Italian Plane Holds Back 

Third place in the finish went to Lieut. Adriano Bacula, of 
the Italian team, flying the Macchi-Fiat monoplane No. 1, at 
an average speed of 218.006 m.p.h., with an elapsed time for 
the course of 59 min., 51.30 sec. This apparent marked re- 
duction in the speed of Lieutenant Bacula’s machine, which 
was identical in every respect with that of Major de Bernardi, 
was due to the fact that Lieutenant Bacula had been instructed 
to fly the entire race with his engine partially throttled in 
order to reduce the possibility of his experiencing engine 
trouble which might force the other two planes of the Italian 
team out of the race. The object in view was to maintain 
one Italian which would almost certainly finish and might 
even be a winner in the event of the other Italian planes or 
the American machines being forced down and would certainly 
prevent the not altogether remote possibility of the Curtiss 
Hawk, flown by Lieutenant Tomlinson, winning due to trouble 
being experienced by all the other contestants. It developed 
after the race that Lieutenant Bacula’s speed was somewhat 
slower than he had expected but it made no difference to the 
results of the contest. 

Lieut. William G. Tomlinson, U.S.N., flying a standard ser- 
vice Curtiss Hawk seaplane in place of the Curtiss- Packard 
racer which was wrecked the day before the race, very nat- 
urally finished fourth and last with an average speed of 
136.953 m.p.h. and a total time of 1 hr. 35 min. 16.72 sec. 

The race itself was without untoward incident with the ex- 
ception of the falling out of two of the planes, one American 
and one Italian entry. At the end of his third lap, Capt. 
Arturo Ferrarin, flying plane No. 5, was forced to land owing 
to a break in the oil line of the engine of his Macchi-Fiat 
seaplane. Until then he had been making an average speed 
of 238.358 m.p.h. for the 150 km. which he completed. This 
speed, ns things devolopcd. would have, in all probability, 
placed him second in the race had lie finished, for his nearest 
contended, Lieut. George T. Cuddihy, U.S.N., flying the R3C-4 
Curtiss V. 15.50 engined men . u .U ouly 237 762 m.p.h. over 
the first 150 km. of the lace. Lieutenant Cuddihy, however, 
was also forced to retire from the race when, as he was about 



The winner. The Macchi-Fiat A/-39 monoplane in which Major de Bernardi act up an 


average speed for the 350 frm. of 246.4% m.p.h. in 
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to finish his seventh and last lap, the gasoline supply to his 
engine was cut off through the pump which brought fuel up 
from the pontoon tanks failing to function. His engine, 
though operating perfectly throughout the entire 300 km. and 
more which he covered, ran diy as he was on the last leg of 
his seventh lap and Lieutenant Cuddihy was forced to alight 
in the shipping lanes of Hampton Roads where he was later 
taken in tow by a naval motor launch. Thus, the plane which 
represented America's greatest hope of defending the 
Schneider Cup, though already outclassed in speed by Major 
de Bernardi's seaplane, was forced out of the contest by what 
can only be regarded as a minor trouble in spite of the drastic 
result which it had. Lieutenant Cuddihy would have been 
a close second had lie finished. 

The Start ol the Race 

The race itself started to schedule without incident. People 
began to collect on the flying field at the Air Station of the 
Naval Operating Base, at Norfolk two or three hours before 
the time set for the start. The home pylon, mounted on a 
barge, had been towed to a point approximately 100 yd. off 
the Northeast corner ol' the flying field which runs right to 
the water's edge and is built up with n straight six foot drop 
to the surface of the water. Right on the Northeast corner 
of the field the timers’ stand bail boon erected with a score 
boaril for the recording of lap times. Here, Odis A. Porter, 
of Indianapolis, laid installed his extremely delicate timing 
instrument consisting of an eleetric chronograph which is 
capable of recording to l/400th of a second. Here, too, the 
Monroe calcnlating machine was installed for reducing, ns 
quickly as possible, the times and distances in kilograms to 


miles per hour speed. The private and public enclosures were 
arranged such that everybody bad a good view and, judging 
from tlie number of automobiles and people which crowded 
the enclosures, interest in the international air race had 
reached a high degree iu Norfolk. In addition, large crowds 
were reported to have collected at Newport News, one of the 
turning points, and Old Point Comfort, over which the ma- 
chines passed in the 24.021 1cm. straight leg of the course. 

Owing to a last minnte change in wind direction, instead 
of the planes taxiing out from the “beach”, as the concrete 
slipways of the Air Station were called, and taking off di- 
rectly in front of the enclosures and between the timers’ stand 
and the pylon, it was necessary for a new imaginary starting 
line to be arranged between a mark boat and the timers' 
stand, allowing the seaplanes to take off directly from the 
“beach” and continue straight off on the first leg of the race. 
This arrangement was somewhat unfortunate since it effec- 
tively prevented the majority of the spectators from witnessing 
the take off of each plane, which was certainly one of the 
most interesting features of the contest. 

Service Airplane in Readiness 

Shortly before 2:30 p.m., the official time set for the start, 
a naval IIS2-L service flying boat, known as a “fire ship" at 
the Naval Base, set out to patrol the center of tlie course so 
as to be in continual view of the racing machines and be in a 
position to render assistance at any time when such might 
be necessary. These machines are fully equipped with fire 
fighting apparatus and materials, and, as was demonstrated 
earlier in the week when Captain Ferrarin’s engine caught 
fire during a test flight, are able to render valuable service 



Some quick snaps at Norfolk during the Schneider Cup race . I. Lieutenant Cuddihy going off in the R3C-4; 
finish line, winner of the trophy at 246 m.p.h.; 3, Lieutenant Tomlinson, in the Packard engined R3C-3. getting i 
4, Major Mario de Bernardi. winner of the Schneider Cup; 5, the R3C-4, with Lieutenant Cuddihy in the c 
trials on Fridav; 6. the RSC-4 being lon-eif to its mooring for the water tightness test; 7. Lieutenant Tomlinson 
home pylon. 


. Major de Bernardi f crossing, the 
flying the Curtiss I'aw'k past the 
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in passing a fire extinguisher to the pilot of the striken plane 
and in rendering other aid. This HS2-L boat remained out 
during the entire contest, circling again and again in me 
center of the triangular course so as to be out of the way of 
the racing planes but, at the same time, in a position to view 
their progress at all times. 

First Man Off 

Lieutenant Bacula began warming up the engine of his 
Macchi-Fiat plane, No. 1, at about 2:28 p.m. and was let 
down the slipway at approximately 2 :35 p.m. when he taxiied 
rapidly across the starting liue, which had to be passed on 
the water, and quickly climbed out into the air. His actual 
take off took from 20 to 30 seconds, which was about the 
time taken by all three of the Italian planes while the Ameri- 
can racers took a little longer than this to leave the surface 
of the water. Another interesting feature of the take off of 
the little Macchi monoplanes, all three of which were identi- 
cal in every respect, was the very smooth manner in which they 
rode the water at high speed and the comparatively small 
amount of spray set up. Of course, there is a very consider- 
able disturbance and spray when any object moves through 
water at a speed of anything from 60 to 90 m.p.h., the pro- 
pellor of a plane, itself being responsible for throwing up 
a considerable amount of water. But, compared with the 
American racers, the Italian machines were very steady indeed 
during the taking off, the most noticeable feature being the 
entire absence of the somewhat violent pitching motion char- 
acteristic of the take off of the American racers. 

The second plane to leave was the Curtiss Hawk piloted by 
Lieutenant Tomlinson, who crossed the starting line at 2:38 
pan. Shortly after Lieutenant Tomlinson had left. Lieuten- 
ant Bacnla's machine again came into sight far out on the 
horizon, speeding along the 24 odd kilometer straight leg of 
the course in the direction of the Newport News turning pylon. 
The next plane due to leave under the schedule of one machine 
starting every five minutes, was No. 3, the Macchi racer pi- 
loted by Cnptnin Ferrnrin, who, apparently was having some 
trouble in warming up his engine. There was some delay 
and, not waiting for Ferrarin, Lieutenant Cuddihy in Plane 
No. 4, the all-blue Curtiss R3C-4 racer with the 700 hp. Cur- 
tiss V-1550 engine, started off across the starting lino and took 
off shortly after the drop of the starter's red flag in the mark 
boat. One minute after Cuddihy had left, Ferrarin, in the 
Macchi, took off. By this time Lieutenant Bacnla had com- 
pleted his first lap at an average speed of but 209.584 m.p.h., 
which caused some surprise among the spectators since, at 
that rate he was not coming anywhere near Lieutenant Doo- 
little’s winning speed of last year. Few were, however, aware 
at that time of the plan to have Lieutenant Bacula hold back 
his speed and thus conserve his engine. Lieutenant Tomlinson 
completed his first lap at 2:53 p.m. at an average speed of 
but 137.312 m.p.h: and was quickly followed by Lieutenant 
Cuddihy in the R3C-4 at about 2:54 p.m. at an average speed 
of 232.427 m.p.h. 

Bacula’s time on the second lap was 213.425 m.p.h., about 
four miles per hour faster than his first circuit. But real excite- 
ment among the crowd was evident when the announcer from 
the tim n rs' stand, T. T. Hildebrandt of Baltimore, who has 
a voice like thunder through the megaphone, announced Cap- 
tain Ferrarin’s first lap speed as 234.631 m.p.h., or about 
two miles per hour faster than the speed of the R3C-4, 
America’s best plane. 

The Italian Captain Leaves 

Major de Bcrnardi, captain of the Italian team, took off 
at about 3 00 p. m. and was followed a minute later by Lieu- 
tenant Schilt, of the Marine Corps, flying last year's winner, 
the Curtiss R3C-2. Almost at the same time, Captain Ferrarin 
returned on the start of his third lap flying at about 200 ft. 
and streaming out dark smoke from the exhausts of his plane, 
which was a feature characteristic of each of the three Italian 
machines. Returning on his second! lap, Lieutenant Cuddih.v’s 
speed was chalked up as 236.180 m.p.h., which raised the 
hopes of the American contenders for it was four miles per 
hour faster than the speed he had made on his first lap. 


However, when Captain Ferrarin returned on his second lap 
it was found that he, too, had increased his speed average 
for the first 100 km. by about four miles per hour, his aver- 
age being 238.748 m.p.h. And it was in this manner that 
the enthusiasm and excitement among the spectators grew. 

However, the first real intimation of the race being an 
Italian one was given when Major de Bcrnardi completed his 
first lap and a speed of no less than 239.443 m.p.h. was 
chalked up on the score board. In the meantime Lieutenant 
Cuddihy was increasing his speed average by about one mile 
per hour on each of his successive laps, while Lieutenant 
Schilt was making around 230 m.p.h. 


hjj 
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Major de Bcrnardi being carried shoulder high from his plane after his 
victory in the Schneider Cup race. Signor Mario Castoldi. designer of 
the Macchi monop'ancs. mill be seen in the extreme left, while in uni- 
form on the right is Comdr. Silvio Scaroni. Italian Air Attache 
At the conclusion of his third lap, when he had done 
238.358 m.p.h. for the 150 km. he had already covered and 
when he had actually made 243.012 m.p.h. in his second 50 
km., Captain Ferrarin crossed the pylon with his engine 
obviously not operating satisfactorily. The wisdom and good 
judgment which had characterized the actions of the Italian 
team from the day of its arrival in this country was again 
evident as Captain Ferrarin left the course and circled out 
beyond tbe hangars, coming around! and into a binding up 
wind with his engine ticking over. It developed that an oil 
line had broken, with the result that his engine was without 
lubrication and, rather than take absurdly unnecessary risks, 
Captain Ferrarin had retired from the race with his engine 
and plane still in good condition. He landed at about 3:14 
p.m. having been in the air a total of 23 min. 37.21 sec. 

Up until then, with Major de Benmrdi doing 244.946 m.p.h. 
as the average for his first three, laps and Captain Ferrnrin 
at a little over 238 m.p.h., it looked very much as though 
first and second place in the race wore going to Italy. The 
retirement of Ferrarin, however, put Lieutenant Cuddihy in 
the running for second place and first, in the event of Major 
de Bemardi experiencing trouble such as his team mate had 
done. Up to the fifth lap, Lieutenant Cuddihy had done an 
average of 238 791 m.p.h., his speed for the fifth lap itself 
being ns high ns 242.160 m.p.h., the highest speed set up by 
the American team in the contest. 

It was very noticeable how very much wider the Italians 
were taking the home pylon than were the American pilots. 
All threo American pilots cut around the home pylon, which 
was the widest, and therefore, easiest angle in the course, 
ouile close, between the timers’ stand and the pylon. Lieutenant 
Tomlinson, in the Hawk, naturally cutting closer than all 
the others. But the Italian pilots chose to flv very wide all 
tbe time and in some cases were probably 200 yd. or so from 
the pvlon. It is probable, in fact, that Major de Bcmardi’s 
soeed for the course might have been very mnch higher had 
he flown closer in. 
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In the meantime, Lieutenant Schilt was coming around 
regularly, bringing his average speed up to 231.173 m.p.h. on 
his sixth lap. His fastest single lap was No. 4, which he 
completed at 233.164 m.p.h. However, Lieutenant Cuddihy 
had failed to return at the end of his seventh hip and. fear- 
ing a mishap, several Navy motor bouts set out in the direc- 
tion of Hamilton Roads, where they quickly found Cuddihy, 
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A section of the crowd which viewed the Schneider Cup race from the 
flying field at the Naval Base, Norfolk. Va. 
in the R3C-4 racer, floating about with a dead engine, the 
reasons for which have already been given, and took him in 
tow. Cuddihy came down at approximately 3 :45 p. m., hav- 
ing been in the air 46 min. 65.63 sec. Meanwhile, Lieutenant 
Bacula, the first to start, had finished the race at an average 
speed of 218.006 m.p.h. .. . 

A close examination of Major de Bernardi's accumulative 
average speeds shows that he gradually increased lap by lap. 
However, his fastest single lap was No. 3 which he covered 
at 248.520 m.p.h. On his sixth lap, as he passed the pylon, 
it was noticed that he was flying at a considerably higher 
altitude than he had done previously. It developed after the 
conclusion of the race that his lubricating oil had overheated 
and he had decided to rise to somewhere around! (100 ft. in 
an effort to cool off his engine. On his last lap, however, 
Major de Bernnrdi came down low again a shot across the 
finish line at 247.207 m.p.h. 

Lieutenant Schilt came in third to the finish and Lieutenant 
Tomlinson, in the Hawk, last and almost a full lap behind. 

Thus, at a speed of more than 4.1 miles per minute. Italy- 
won the 1926 Schneider Cup race, in the most interesting, 
and in some respects, remarkable international airplane con- 
test which has ever been held. Italy’s win was the result of 
the superiority- in design of her planes over the American 
machines and the excellent team work which was so charac- 
teristic of the entire Italian party from the mechanics up- 
wards. It was a race well won and well deserved. 

The complete results of the race by laps, in the form of 
accumulative average speeds and lap speeds, are given in the 
following table : 


243.197 228.046 213.425 139.340 

244.946 329.642 214.949 139.598 

245.482 230.512 216.827 138.878 

245.959 230.853 217.526 138.612 

246.378 231.173 217.198 137.570 

246.496 231.363 218.006 136.953 

_ LAP SPEEDS (M.P.H.) 

Imp Macchi-Fiat , 

239.443 2 

3481520 232.902 

247086 232225 220.370 137.557 

248.493 232.785 215.574 132.587 

247.207 232.514 222 979 133.366 


RSC-4 Macchi-Fiat 
282.427 234.631 

236.180 238.748 

Ouddihp Ferrnrin 
RSC-4 -Maeehi-Fial 

240961 237 582 


Apart from the large crowd of spectators in the public 
enclosure, many notable figures in both American and foreign 
aviation were to be seen in the private enclosure. Among 
these may be mentioned General Augusto Villa, Italian Mili- 
tary Attache; Comdr. Alberto Lais, Italian Naval Attache, 
and Madame Lais; Comdr. Sylvio Scaroni, Italian Air At- 
tache; Comdr. Georges Thenault, French Naval Attache; 
Wing Comdr. T. G. Hctherington, R.A.F., British Air At- 
tache, and Mrs. Iletherington ; Lieut. Yama Moto, Assistant 
Japanese Naval Attache ; Secretary of the Navy, Curtis D. 
Wilbur; Assistant Secretary of the Navy for Aeronautics, 
Edward P. Warner; Attorney General of the United States, 
John G. Saigcant; Rear Admiral William A. Moffett, Chief 
of the Bureau of Aeronautics; Frank II. Russell, vice-presi- 
dent of the Curtiss Aeroplane and Motor Company; Major 
C. M. Young, of the Aeronautics Branch, Department of 
Commerce; C. G. Peterson, assistant to the president, Wright 
Aeronautical Corporation; Grover Loening, president of the 
Locoing Aeronautical Engineering Corporation; Clerburne 
Eberhart, president of the Eberhart Aeroplane and Motor 
Co.; T. Z. Fagan, vice-president of Scintilla Magneto Co., 
Inc.; R. J. Hurley, engineer of the B. G. Corporation; Major 
Temple Joyce, of the Curtiss Aeroplane and Motor Co.; 
Arthur Nutt, chief engineer, power plant section, Curtiss 
Aeroplane and Motor Co.; T. M. Wright, chief engineer, 
airplane section, Curtiss Aeroplane and Motor Co.; Casey 
Jones, Curtiss Flying Service, Inc. Many arrived by air- 
plane and there were a large number of commercial airplanes 
to be seen in that section of the flying field reserved for these 
machines. Among those who arrived by airplane, bnt who 
was unable to stay in Norfolk for the actual race, was 
Charles L. Lawrence, president of the Wright Aeronautical 
Corporation. Mr. Lawrence fleiv down from Paterson, N. J. 
in the Wright company’s service plane. 

The Banquet 

The National Aeronautical Association officially turned over 
the massive Schneider Trophy representing Zephyr kissing 
the waves, to the Italian team at a very successful banquet 
held at the Hotel Montecello, Norfolk, on the night of Nov. 
13. Approximately 300 attended the function and cheered 
Major Mario de Bemardi, captain of the Italian team and 
the winner of the trophy, as he stood to receive the goj»l 
plaque ns a symbol of his splendid pcrfoi-mance in the race, 
and the Schneider Trophy for his team and his country. In 
reply to the ovation, Major de Bemardi spoke in his native 
tongue and Comdr. J. L. Callan, U.S.N.R., who has been on 
duty as liaison officer with the Italian team ever since it ar- 
rived in this country, and has been a much needed friend 
with the Italian fliers at all times, interpreted what Major 
de Bernard! had said. Incidentally, recalling the tremendous 
amount of talking which has been going on between these 
good natured Italian fliers and the many visitors to Norfolk, 
both ladies and gentlemen, (with particularly reference to the 
former) it is almost incredible to think of the hard time 
Commander Callan must have “suffered,” doing of necessity, 
fully twice as much talking as anybody else. 

The Winner Speaks 

Returning, however, to the banquet, Major de Bemardi 
complimented and thanked the staff of the Naval Base and 
the civilian population of Norfolk for their assistance and 
hospitality and, as the true soldier he is, gave due credit to 
his comrades who took part in the event. “We have not come 
here merely to defeat the Americans in the race,” he said, 
“but also to renew and continue the friendly relations be- 
tween the two countries”. H. H. Rumble was toastmaster at 
the banquet and among the speakers may be mentioned At- 
torney General Sargeant, Asst. Secretary Edward P. Warner, 
Rear Admiral Robert E. Coontz, commandant of the Fifth 
Naval District, and Porter H. Adams, president of the Na- 
tional Aeronautic Association, who presented the trophy and 
plaques. Lieut. C. Frank Schilt received a silver .plaque. 

Signor Castoldi, the designer of the Macchi monoplane 
racers was at the banquet and received, the highest, praise for 
his achievement, as did also Signor Ferretti, the. designer of 
the remarkably efficient Fiat engines installed in the planes. 
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Preliminaries to the Schneider Cup Race 

Elimination Trials of the Racing Planes Give Indication of Closeness of Contest to Follow 


T HE DELAY of the Sclineider Cup race for two days from 
Nov. 11 to Nov. 13 was due to the decision of the Con- 
test Committee, after a joint meeting on Nov. 10 with 
the pilots of both teams, that the weather conditions were such 
as to entail a serious risk to the pilots, during the navigability 
tests. The suggestion that the race itself be postponed one 
day had several disadvantages, none the least significant of 
which was the probability of its being impossible for the tests 
to get under way before the late afternoon of Thursday when 
the wind lmdi dropped and the possibility of only one or per- 
haps two of the planes of each team being qualified owing to 
shortage of time. The general concensus of opinion was that 
it was infinitely preferable to have the race on Satnrday, 
which was a half holiday, and have all six planes entered 
than to hurry it off on Friday with Italy and America, the 
two competing nations, only partially represented. 

The decision proved a wise one for it was not until shortly 
after 4:00 p.m. on Thursday that the wind had dropped suf- 
ficiently to permit the little speed seaplanes a fair chance 
of completing the navigability and watertightness trials. And 
even at that, there was only time before dark for two machines, 
one Italian and one American, to go through the navigability 
tests and be moored out for the six hour watertightness test. 
Elimination Trials 


Accordingly, at 4:15 p.m. on Nov. 11, plane No. 5 one of 
the Italian Macehi-Fiat monoplane racers, with Major Mario 
de Bernardi, captain of the Italian team, piloting, set out 
across Little Bay from the Naval Air Station and rose grace- 
fully into the air for its navigability trial. The test consists 
of a short flight followed' by a landing and taxiing over the 
water for a distance of at least half a mile at a speed of 
more than twelve knots. This test had to be repeated once 
according to the rules. There was no time limit on the length 
of the flights and, therefore, pilots took the advantage of 
giving their planes a brief try out as this trial represented 
the last time the machines would be in the air before the ac- 
tual race. After the navigability trial each plane had to be 
moored out for a period of six hours unattended. 

Major dc Bernardi carried out his navigability flights with- 
out incident. The quick take off of the Macchi planes, which 
was characteristic of all three of the Italian racers, was very 
noticeable. The pontoon design of the Macchi racers was 
somewhat different from that of the Navy pontoons fitted 
to the Curtiss racers. Whereas the bottoms of the Ameri- 
can pontoons were what might be described as square Vees 
having flat sides, the Italian pontoons were designed with a 
very sharp concave sided Vec bottom. This appeared to have 
the effect of greatly reducing the spray set up during taking 
off and landing and, furthermore, it was very noticeable that 
the Italian machines rode very smoothly over the water 
whereas the American planes tended to pitch somewhat, al- 
though it must be remembered that the water fn Little Bav 
during the trials was by no means calm. 


Italian Plane Damaged 

Major de Bernardi was not up very long on his trials Tor 
the time was getting late and it was growing dark. He came 
in to land and a naval motor launch went out to tow him to 
his mooring in front of the Italian hangar, which was situated 
at one end of the “beach” at the Air Station, whereas the 
American planes were placed in a section of what appeared 
to be the assembling hangar at the opposite end. Through an 
unfortunate accident, the motor launch, in getting a line to 
Major de Bernardi in the Macchi, ran into his starboard pon- 
toon and punctured it so that it became necessary to bring 
the plane as quickly as possible to shore. In view of the fact 
that the accident was due to the carelessness of an entirety 
outside party to the race, the Contest Committee of the N.A.A. 
decided that the rules regarding the navigability trials in this 
respect might be waved and the Italians were permitted to 
repair the pontoon and replace the plane in the water the 


next morning for the mooring out and watertightness test. 
The industrious Italian mechanics worked all Thursday night 

with a spare one which they had. they repaired the damage 
mid by morning it was impossible to tell that the pontoon had 
sustained any injury whatever. The machine was put in me 
water the next morning and satisfactorily completed its six 
hour watertightness test. 





! activities of Thursday evening, while 
was carrying out his trials, Lieutenant 
e Curtiss R3C-3 racer with the geared 
: was not, however, out entering trials 


plane carrying out the actual elimination tests the next morn- 
ing. The purpose of the trial was largely to test out the 
propeller since, it had been straightened after having been 
bent the day before by water thrown up into the propeller 
disc during trials in the rough water. In order to avoid the 
possibility of again damaging the propeller from the same 
cause, Lieutenant Cuddihy cut his engine just prior to land- 
ing and many gained the impression that he had experienced 
engine trouble. This, however, was not so. 

While this activity was going on, Lieutenant Schilt, de- 
tailed to fly No. 6, the Curtiss R3C-2 with the Curtiss V-1400 
engine, with which Lieutenant Doolittle won the Schneider 
Cup last year at Baltimore, took his machine out for the 
elimination trial and satisfactorily completed the navigability 
test and was duely moored, out for the watertightness test. 
Lieutenant Schilt left at about 4:45 p.m. and three minutes 
later Lieutenant Bacnla, of the Italian team, went up in his 
Macehi-Fiat for his trials. In tfie fading light, the two 
planes, one, the American biplane racer and the other, The 
Italian monoplane painted pure scarlet, as were all the Italian 
planes, presented a very striking spectacle. Both planes were 
taken in from their mooring tests at about 11 :00 p.m. that 

At about 5:15 p.m. when the light was really getting dim. 
Lieutenant Ferrann, desirons of completing his trials that 
evening and anxious to have the advantage of a. mooring out 
test at night when the possibilities of calm w ' 
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Forrarin sped out across Little Bay. He satisfactorily com- 
pleted his first flight and alighting but when out on his sec- 
ond flight he failed to return and, fearing he had been forced 
down, a motor launch from the Naval Base set out in the 
direction of Chesapeake Bay, quickly followed by one of the 
HS2-L service flying boats, piloted by Aviation Pilot Patrick 
J. Bryne. The latter very soon spotted Lieutenant Forrarin 
floating around among the shipping in Hampton Roads with 
a dead engine. By that time it was almost entirely dark. 
Moreover, neither Pilot Bryne nor ' Captain Ferrarin could 
understand each other. Fearing that the little Macchi mono- 
plane might get run down by one of the many passing vessels, 
tag boats, passenger boats and ferries, Pilot Byrne proceeded 
to run circles around the Italian plane, taxiing aronnd and 
around for over two hours. With considerable ingenuity 
Pilot Bryne, realizing that neither he nor the Italian had any 
lights whereby they could be seen, for it was now quite dark, 
so manipulated his fuel mixture that his engine spat fire from 

preached close at hand. The method appeared to be perfectly 

face to any pnssing ships until, almost two and a half hours 
later, the naval motor launch arrived and took the Italian 
racing plane in tow, and brought it safely back to the Air 
Station. 



This concluded the flying activities for the day. Every- 
thing had gone off fairly satisfactorily. The pontoon of the 
Italian plane No. 5 was already undergoing repair and mem- 
bers of the Italian team were working hard ou Captain 
Ferrarin’s engine to get it in order for trials the following 
day. The only dissatisfaction and uncertainty that existed 
was in the American camp, where no final decision had been 
reached regarding the pilot who was to take the place of 
Lieutenant Conant who was killed in a flying accident two 
weeks ago. Lieutenant Conant was scheduled to fly the R3C-4 
racer with the new Curtiss V-1550 engine of 700 hp. His 
death left one of the best planes in the American team without 
a pilot. Lieutenant Cuddihy had flown the R3C-4 earlier in 
the week and had put np an unofficial record speed of 256 
m.p.h. Lieutenant Conant himself had flown the machine at 
251 m.p.h. It was not surprising, therefore, that considera- 
ble faith was being placed in this machine. The Packard 
engined machine was not ready for flight tests as soon as the 
Curtiss machine was, with the result that not so much had 
been heard of this plane. Nevertheless, according to Ad- 
miral Moffett, the Curtiss R3C-3 with the geared Packard 
1A-1500, 700 hp. engine had made 258 m.p.h. over a straight 
course of 1400 yd. 

The Question of Pilots 

Of the three alternate pilots selected for the Schneider Cup 
team, Lieut. C. C. Champion, Lieut. W. G. Tomlinson and 
Lieutenant Henderson, Lieutenant Champion was first named 
as the Navy’s selection to replace Lieutenant Conant. Yet, 
as the day of the race approached it became increasingly ap- 
parent that Lieutenant Champion would not fly in the race. 
While all three alternate pilots may be numbered among the 
best pilots in the Navy and all are experienced in pursuit 
plane flying, none of them has had much experience in high 


speed racing planes. Although it had been officially announced 
that Lieutenant Champion would fly in the Schneider race, 
the official position of Thursday evening was that it would be 
decided bv 9:00 u.m. on Friday morning who was to fly the 
Curtiss engined plaue, the R3C-4. Actually, it was never an- 
nounced who was to fill the vacated place in the American 
team instead of Lieutenant Champion. On Friday morning 
it was stated that Lieutenant Champion was not well, and the 
first intimation on the allocation of pilots was oidy forthcom- 
ing when, with both the Packard and the Curtiss engined 
racers out on the “beach” early on Friday, with their engine* 
ticking over and warming up, Lieutenant Cuddihy arrived and 
seated himself in the cockpit of the R3C-4, and Lieutenant 
Tomlinson, duely photographed, climbed into the Packard 
engined R3C-3. 

Cuddihy Flies the R3C-4 

Lieutenant Cuddihy was lowered down the slipways and 
went off for his navigability trial. The weather was almost 
ideal with a gentle breeze and a brilliant sun. Cuddihy, who 
has had extensive experience in flying the Curtiss racing 
planes since 1924, made a perfect take off and climbed steeply 
into the air. He circled around over the hangars in a steep 

ing test, again taking the air and repeating the process, after 
which he was taken in tow by a launch and moored nbcmh 
300 ft. from the shore in front of the American hangar," ' 

In the meantime, Lieutenant Tomlinson was preparing "for 
his trials. The wind was blowing almost due East and Tifci- 
linson, leaving the slipway, started off well into the wind. 
In taking off, however, lie bounced badly, due undoubtedly 
to his being unaccustomed to this type of plane. The Cutflss 
seaplane racers have a characteristic pitching motion *fccn 
taking off which must be most disconcerting to the pilot, no 
matter how skillful lie may be in handling the more «,suaj 

Tomlinson had a very narrow escape from over-turning whm 
taking off. Once in the air, however, he flew perfectly ai?l 
remained up for probably 30 minutes or more. Then Be 
came in to alight and was just coming over the edge of the 
flying field when a CS plane operating from the station at 
the time, got in his way. A pilot can see little from these 
small racing planes and his troubles must be bad enough 
without his being worried by having to dodge service ma- 
chines which could just ns well have remained out of the 
air during the hour or so that the racing planes were flying. 

The Wreck of the R3C-3 

Accordingly, Lieutenant Tomlinson went around again for 
another alighting. This time he came in well but, as far as 
could be seen by the spectators on the “beach,” he misjudged 
his distance above the water and "alighted” about two feet 
above the water. The plane dropped and bounced, doing 
damage which afterwards proved to be a large hole in the 
bottom of the starboard pontoon. The plane bounced off and 
when it again touched the water, it naturally began to sink 
on the right hand pontoon. Lieutenant Tomlinson still had 
considerable headway, possibly as much as 50 or 60 m.p.h, 
and he undoubtedly attempted to raise his dropping wing tip 
instinctively with the aid of his ailerons. Immediately, the 
plane appeared to do a side sumereault over to the left and 
turned completely over before the pilot had time to release 
himself. Lieutenant Tomlinson was exceedingly fortunate for, 
in spite of the fact that the plane immediately settled down 
until only the bottoms of the two pontoons were visible on 
the surface, he was able to extricate himself and within t 
few seconds was sitting on the top of one of the pontoons 
waving to the shore to reassure those few on the “beach” 
who witnessed the incident, that he was safe. The accident 
occurred about 300 yd. off the shore in Little Bay and a 
HS-2L flying boat happened to be on one of the slips with 
its engine ticking over and this immediately set off and wae 
the first to reach Tomlinson who was quickly brought to 
shore and found to be suffering from nothing worse than a 
little shaking up and being thoroughly wet and cold The 
wrecked seaplane was later salvaged. 

This ended the morning’s proceedings as far as Schneider 
Cnp flying was concerned. Major de Bernardi’s MaeehS 
which had suffered a damaged pontoon the evening before 
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hud been repaired overnight as already recorded and com- 
pleted its mooring out test during Friday morning. In the 
early afternoon Captain Ferrarin took his Macchi-Fiat racer 
out for the trials, his engine operating perfectly. By this 
time more spectators had arrived, mostly of the flying fra- 
ternity, and all who had not already seen one or the other 
of tho Italian entries in the air were very impressed, not 
only with the excellent flying qualities of the little Macchi- 
Fiat monoplane and its apparent speed, but with the masterly 
manner in which Captain Ferrarin handled his little scarlet 

Captain Ferrarin did not stay up long and shortly after 
he had landed and was moored Lieutenant Tomlinson ap- 
peared again at the station in flying clothes and took up a 
standard Curtiss Hawk (Curtiss D-12) seaplane which, it had 
been decided, he would fly in the race the next day as a sort 
of standby, the Navy apparently recalling the fable of the 
race between the tortoise and the hare. Judging by the type 
of flying indulged in by Lieutenant Tomlinson during his 
navigability trials in the Hawk, he had suffered little from 
his experience of earlier in the day. He put up about the 
finest show of trick and fancy flying that the spectators had 
seen for a long time. All this, ns part of the navigability 
tests of his Hawk, not only served the purpose of qualifying 
the machine for the race the following day but apparently 
put Lieutenant Tomlinson back in his old good spirits. Later 
in the day each of the pilots, both Italians and Americans, 
went up in a Vouglit DO to fly the course and accustom 
themselves to the landmarks. And so ended the preparations 
for the strenuous race for international seaplane speed hon- 
ors which was to take place the following day. 


Cuddihy’s Engine Functions Perfectly 

While the Curtiss V-1400 engine in the R3C-2 racer, pi- 
loted by Lieutenant Schilt to second place in the Schneider 
Cup race, functioned perfectly throughout the entire 350 km. 
of the course, many have been put under the impression that 
the Curtiss V-1550 engine in the R3C-4 racer, flown by 
Lieutenant Cuddihy in the contest, developed trouble which 
finally resulted in his being forced down when he was about 
to enter the last leg of the last lap of the race. It is, there- 
fore, of extreme interest and very great importance to know 
that Lieutenant Cuddihy’s engine stopped merely because of 
the failure of the pump winch should have supplied gasoline 
from. the pontoon tanks and that the engine just ran per- 
fectly dry. 

What actually happened was this. On the day before the 
race, the gasoline pump, which was intended for the purpose 
of pumping up gasoline from the pontoon tanks into the 
main tank, was found to stick. It was a standard Naval Air- 
craft Factory pump. It was then decided to change this 
pump and to replace it with another, identically similar pump 
which Lieutenant Cuddihy brought down from the Naval 
Aircraft Factory in case of emergency. The new pump, 
when installed, was thoroughly tested and was found to work 
satisfactorily. 

Lieutenant Cuddihy started the race feeling satisfied that 
everything was working well. On the third lap he noticed 
his gasoline guage down to 25 gal. and, accordingly, com- 
menced to operate the pump to bring fuel up from the pon- 
toons. But the guage still showed the quantity of gasoline in 
tho main tank to be decreasing and Lieutenant Cuddihy 
pumped harder. The pump was not, apparently, having the 
slightest effect and the engine of the R3C-4 stopped dry and 
Lieutenant Cuddihy made an alighting down wind with a dead 
engine after he had done 2/3 of the last lap and was within 
sight of the winning post with a close second place in the 
race. Some idea of how hard Lieutenant Cuddihy, who flew 
a perfect course throughout the race, must have worked at 
the pump could be gained from the condition of his right 
hand which was so blistered and swollen that he could in no 
way use' it. Nevertheless, the pontoon tanks of his plane were 
full at the end of the race 


The Curtiss V-1550 engine in the R3C-4 racer was, as a 
matter of fact, working better than ever before. On the morn- 
ing of the race, during a test, it was found that the engine 
was turning up several hundred revolutions per minute more 
than normal and, accordingly, the 9 ft. 1 in. propeller then 
fitted, was replaced by a spare propeller of 9 ft. 4 in. diameter. 
This left the engine developing maximum power at 2,600 


Some Equipment Details 

It is of considerable interest to note that all the propellers 
which flew in the Schneider Cup race were of the Reed forged 
duralumin type, with the exception, of course, of that fitted 
to the Curtiss Hawk which was a standard Curtiss-Reed slab 
propeller. The propellers on the R3C-2 and the R3C-4 were 
Curtiss-Reed forged R type duralumin propollers while the 
propellers of the Macchi-Fiat monoplane of the Italian team 
were also forged propellers designed by Dr. A. S. Reed. 

Another interesting feature of equipment is the fact that 
the new B.G. Midget spark plugs were used by the Italians 
in all their planes. Incidentally, these plugs were also em- 
ployed on the V-1550 Curtiss engine of the R3C-4, which 
performed so well. These plugs are particularly notable for 
their light weight and, when installed in an engine, ease in 
starting. 

The V-1550 Curtiss engine employed a Splitdorf magneto, 
while the Curtiss D-12 engine of the Hawk, in common with 
nearly all service D-12's, had a Scintilla magneto. 


Curtiss Congratulates the Italians 

After the Italian success in the Schneider Cup race, the 
Curtiss Aeroplane and Motor Company sent the following 
letter to Signor Mnzio Macchi, a son of the constructor of the 
Italian planes, who was over here to view the race. The let- 
ter was dated from Garden City on Nov. 15: 

My Dear Signor Macchi: 

Will you be good enough to accept for your company, the 
Socieda Ananyina Fiat, Major Mario de Bemardi, and his 
associates, the hearty congratulations of the Curtiss organi- 
zation on the winning of the 1926 Schneider Cup Race. 

The superb performance of your equipment and the dose 
cooperation of your personnel brought you success. 

Our hats are off to you ! 

(Signed) Frank H. Russell, 
vice-president, 
Cnrtiss Aeroplane and 
Motor Co. Inc. 


N.A.A. Congratulates Italy 

As soon as the Schneider Cup race had concluded with a 
win for Italy, Porter Adams, president of the National Aero- 
nautic Association sent N.A.A. congratulations to Italy in the 
following cable: 

Premier Mussolini 
Rome, Italy, 

National Aeronautic Association Congratulates Italy 
on its great victory in the Schneider Cup Race and on 
the splendid sportsmanship of its representatives. 

(Signed) Adams, 

President. 


Germans Reduce Price of Motor Fuel 

The prices for motalin the anti-knock fuel of the I. G. 
Farbenindustrie A. G., have recently undergone a consider- 
able reduction. As far as price is concerned the difference 
between ordinary automobile gasoline and motalin at present 
is hardly worth considering. Compared with benzol or mixed 
benzol and benzine, it is stated that motaliQ is now so cheap 
that its employment instead of the other products mentioned 
means a very material reduction of the expenses in driving a 
motor car. 
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Commercial Aviation In the National Defense 


By MAJOR W. L. CLAY. Ord. Dept. 
( Continued from page 836) 


S O FAR, we liavo discussed machine guns on fixed mounts 
so arranged that they fire through the propeller blades. 
Observation, attack and bombardment planes are equip- 
ped with machine guns on flexible mounts in addition to those 
on the fixed mount inasmuch as these planes carry observers, 
gunners or bombers in addition to the pilot. 

The present standard flexible aircraft machine gun is the 
Lewis. This gun is of the air-cooled type, magazine fed, and 
has a full automatic firing mechanism. It is fitted with a 
spade grip, a special mounting yoke, and a recoil check. These 
guns arc installed in pairs or singly on flexible mounts. This 
machine gun differs from the Browning ill that it is gas op- 
erated instead of recoil operated and it has a much lower 
rate of fire. A high rate of fire is considered desirable for 
the reason that in aerial combat short bursts are generally 
employed at frequent intervals so that the high rate of fire 
gives the maximum number of shots during such bursts. For 
this reason, experiments are bring continued to adjust the 
Browning gun to a flexible mount to take advantage of its 
high rate of fire. The principal difficulty to overcome is the 
feeding and this Inis been accomplished by using a drum oi 
box feed mounted on the Browning gun similarly to the drum 
magazine of the Lewis gun. The I-cwis gun uses a 97 round 
magazine and is very positive in action as it can he fired with 
the airplane in any position. It cannot be synchronized and, 
therefore, its use as a fixed gun for firing through the pro- 
peller is barred. 


Marlin and Lewis Aircraft Machine Cans 

Fig. 6. 

The Lewis gun weighs from 17 111. 4 ox. to 18 lb., and fires 
at nil average rate of GOO shots per iiiinule. Experiments 
have been conducted to increase the rate of fire by adding 
a buffer arrangement in the spade grip and by adding a muz- 
zle pressure device to increase the rate of i*ecoil. 

The empty shells from the Lewis gun are caught in a shell 
deflector ling which is clamped to the receiver of the gun. 
This bag is made of heavy canvas reinforced with wire and 
is held in a distended position by three wire loops. The bot- 
tom of the bag is closed by a flap which may bo nnclasped 


In addition to caliber .30 and .50 machine guns for flexible 

purpose. The Ordnance Department has also developed 
through the efforts of Mr. Browning and the Colt's Patent 
Fire Arms Mfg. Company a 37 m/m automatic gun for use 
in aircraft and it functions very satisfactorily. 

Ammunition for Aircraft 

The specifications for A-l, known ns aircraft ammunition, 
require 100 per cent inspection of all rounds. In other words, 
this ammunition is given a much more rigid test before ac- 
ceptance than any other due to the importance of avoiding 
malfunctions in the air. The 100 per cent inspection includes 
the gunging of each round and the liongfirc test previously ro- 

For the caliber .30 machine gun, four types of ammunition 
were used during the War. Modifications and combinations 
of these types have been produced in small quantities, white 
similar types liavo been made for the caliber .50 machine 

Ammunition of various types has been developed for the 
37 m/m guns but ns it is similar in most respects to that used 
hv the ground guns, it will not be discussed here. 

Tracer Ammunition 

The need of a cartridge which, when fired would leave n 
trail of smoke or produce a light that could be seen in flight 
was apparent ns soon ns aerial combat started. The great 
speed of flying and the amonnt of maneuvering in aerial 
combat precluded the exclusive use of sights as the only 
method of pointing the machine guns. The range or direc- 
tion of fire could not be estimated in the air ns there was no 
background where the pilot might watch the strike of his 
bullets and, thereby, correct his aim. Development of snch 
a type of ammunition was undertaken by the Ordnance De- 
partment and snceessful results obtained. Millions of tracer 


to permit the removal of the shells. The bag will hold 97 
empty cases. Fig. 6 shows an airplane flexible gun mount 
and Fig. 7 shows two Lewis machine guns mounted. The 
Lewis guns generally use ring and wind vane sights mounted 
on the right gun. Fig 8 shows the method of using the Lewis 
machine gun on flexible mount. 
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cartridges were made during the War, the bullets of which 
traced from 500 to 700 yards with a distinct bright light. 

The desired effect was produced by inserting a chemical 
composition under high pressure into the base of the bullet 
and this composition ignited as the bullet was started by the 
cartridge powder charge and produced a light that the pilot 
or gunner could see during its flight. 



FOUR TYPES OF CAL .30 BULLETS 


Fig. 9. 10. II. 12. 

During the War, tracers were made to give a greenish 
white light but experiments were also conducted which re- 
sulted in tracers of various colors including a distinet red. 
It was later found that red was the most satisfactory color 
as it does not blend with the colors in the sky and, therefore, 
gives a more clearly defined trace. This color has recently 
been adopted as standard. The new composition gives a 
trace of about 1200 yards. Experiments arc being continued 
on all types of tracers in an effort to improve them wherever 
possible. . 

Tracer cartridges are loaded into the ammunition belts for 
machine gun use in the proportion of one tracer cartridge to 
four other cartridges. Every fifth bullet will, therefore, in- 
dicate the path of flight of all bullets being fired by the air- 
craft machine gun. There is no fixed rule as to the distribution 
of tracers in the machine gim belt as some fliers like more than 
one to four, while others prefer less. 

The incendiary ammunition has a bullet filled with white 
phosphorus and its primary use is against observation bal- 
loons. This cartridge was not designed for combat use as it 
would produce rather an inhumane wound and aviators flying 


with magazines loaded with incendiary cartridges generally 
carried orders to attack the enemy’s balloons so that in case 
of capture they would not be charged with using this ammu- 
nition for combat purposes against personnel. The bullet 
jacket was made in the usual pointed form and the white 
phosphorus pellet was then inserted. In the rear of the phos- 
phorus were two lead plugs to balance the bullet and produce 
the seal at the rear. The end of the bullet jacket was then 
spun over and hard solder used to seal the base. A small 
hole was pierced through the bullet jacket opposite the tap- 
ered part of the rear lead plug. Soft solder was melted into 
this hole. The bullets were then given a heat test to insure 
that there were no leaks after which they were loaded into 
cartridges. See Fig. 10. 

When the bullet was fired its friction against the machine 
gun barrel produced sufficient heat to melt the soft solder 
from the small hole and reduce the phosphorus to a molten 

phosphorus was ejected from the hole in the jacket due to 
centrifugal force and began burning immediately on contact 
with the air. The bullet carried its incendiary properties 
from 400 to 550 yards after which the phosphorus was gen- 
erally burned out. The incendiary bullet was first made 
with a blunt nose as it was reported that this type gave better 
results against balloons. This type was never in much favor 
with those in charge of the development as there were num- 
erous stoppages of machine guns with this bullet. This type 
was afterward changed to the bullet with pointed nose. 

Armor Piercing Ammunition 

As armor plate came into use for the protection of per- 
sonnel during combat, it became necessary to develop auunu- 

ness. Bullets of various desigus have been used by our aerial 
forces but the fundamental principle of each is the same; 
viz., the use of a steel core inside of the bullets. 

The steel core is hardened and tempered to give the proper 
degree of hardness to cause penetration without shattering. 
It should weigh at least 50 per cent of the weight of the en- 
tire bullet. The core is then inserted into the bullet jacket 

sealed with a lead-alloy slug to prevent the high-pressure 
gas from ripping the bullet apart as it is fired. The armor 
piercing ammunition should readily penetrate .20 armor plate 
at 500 yards. These cartridges arc interspersed with tracer 
and ball cartridges in the aerial machine gun belts. The tip 
of the bullet is blackened to distinguish the cartridge from 
other types. See Fig. 11. 

Ball Ammunition 

During the war, ball ammunition was the same as used by 
the ground troops except that it was manufactured and in- 
spected more carefully, packed, and marked differently. The 
bullet was the standard 150 grain type with pointed nose 
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and Hat base which was fired at a muzzle velocity of 2700 ft. 
per see. This cartridge was excellent for aerial combat but 
was deficient for use in machine gun barrage firing. After 
the Armistice, great progress was made in the development 
of a new service cartridge having greater ranging qualities 
and more striking energy. The new cartridge fires a bullet of 
the boat-tail type weighing 172 grains at a velocity of 2700 
ft. per see. It has an effective range of 4500 yards while 
the old cartridge only earned about 3400 yards. See Fig. 12. 

Many other cartridges have been developed for special 
purposes but will not be described here as some are of a 
confidential nature. 

Bombs 

Commercial aircraft of the larger type could readily be 

to methods of carrying bombs and the strengths of the vari- 
ous members designed to carry the load. In addition, it is 
highly essential that provision be made for a suitable com- 
partment or cockpit for the bomber, as the latest designs pro- 
vide for the bomb sight being attached to the floor of the plane 
at the extreme forward end of the longitudinal axis of the 



Fig. 13. Demolition Bombs 

fuselage in such manner as to give unobstructed vision from 
vertically downward to horizontally forward. The importance 
of the location of the bomb sight and the convenience of all 
operations relating to sighting and the release of bombs is 
becoming more and more evident and should not be overlooked. 

There are three types of bombs used by our Air Corps; 
namely, the Fragmentation, Demolition and Chemical Bombs. 

The fragmentation bombs are of light weight known as the 
17 lb. Mark II and the 25 lb. Mark III. These are for gen- 
eral use against personnel and are designed to give a great 
number of fragments when the bombs detonate. These bombs 
can be carried by racks mounted on the underside of wings 
of the airplane. They are generally dropped by fast flying 
planes which swoop down upon the troops of the enemy, 
dropping the bombs and then zooming out of danger. 

The demolition bombs are made in various weights from 
100 to 2000 lb. The principal ones in use bv our Air Corps 
are the 100 lb., 300 lb., 600 lb., 1100 lb., and 2000 lb. Ex- 
perimental bombs of greater weight have been produced but 
not adopted as a standard for manufacture. The demolition 
bomb is used primarily for bombing railway sidings, ammu- 
nition dumps, store houses and magazine areas, fortifications, 
etc. These bombs are loaded with high explosive and the 
bomb shell is generally made thin to provide for a maximum 
amount of explosive for a given weight. The later bombs of 
this type can be carried by racks attached to the wings of 
the airplane but as a rule they are carried by racks built 
into the fuselage. of the plane. When loaded on the ordinary 
bomb rack built into the plane they can be dropped one at 
a time, or in pairs, or very rapidly in sequence by proper 
manipulation of the operating handle in the bombers cockpit. 
The racks are so constructed that bombs can be dropped safe 
in order not to explode on impact, or armed to cause detona- 


tion on impact as may be desired. The bombs arc generally 
equipped with a nose and tail fuse to insure functioning. A 
view' of the demolition bombs used by our Air Corps is shown 
by Fig. 13. A rack designed to carry twenty 100 lb. bombs 
and suitable for mounting in the fuselage of the Martin 
Bomber is shown in Fig. 14. 

Chemical bombs of varied types have been developed to 
produce incendiary and smoke screen effect upon impact. The 
incendiary type had been made according to two designs, one 
of which scatters the incendiary mixture, while the other con- 
centrates the incendiary material to produce an intense heat 
at one particular spot. Bombs loaded with smoke producing 



Fig. 14. Bomb Rock for 100 lb. Bombs 
materials have been designed to give a screen effect to con- 
ceal movements of troops or ships. The incendiary bombs are 
equipped with nose and tail fuses and are carried on bomb 
racks similar to the fragmentation and demolition bombs. 

In Conclusion 

Wo must not lose sight of the military value of a great 
commercial air force. In the extension of our aerial mail 
service and other commercial enterprises, the adaptation of 
these planes to military service should be one of the eonsidera- 

Military aviation is indeed on the threshold of a new era 
and it is an opportune time for all to give serious considera- 
tion to the inclusion of commercial aviation in our new en- 
deavors. Let us look into the future and not find ourselves 
unprepared in the latest of modern methods of warfare in case 
we are unfortunate enough to have another great emergency. 


Prof. O. H. Basquin Joins Haskelite 

Prof. O. H. Basquin, who has been consulting engineer to 
the Haskelite Manufacturing Corporation since its organiza- 
tion, has resigned from the staff at Northwestern University, 
with which he has been associated for twenty-five years, to 
take charge of the engineering department of this company. 

Professor Bnsquin’s research work in the field of strength 
of materials and his experiments with the fatigue-phenomena 
of metals fits him to meet the problem in connection with 
the production and application of Haskelite, the structural 
plvwood, and plymetal. The application of plywood in the 
field of aircraft will be one of the important problems which 
he will help to solve. During the War, Professor Basquin 
conducted exhaustive tests on fuselage construction and he 
will he in a. position to undertake studies of this character 
for the Haskelite Company whenever the opportunity offers. 


Unique Aviation Record 

A novel aviation record was recently made by Lieutenant 
Thorot, the French flier, when he earried food and other 
material aid to French scientists at Mont Blanc Observatory. 

The noted French pilot made thirtv-one successful flights 
to the top of Mont Blanc, which is 15,781 ft- high, between 
Oct. 16 and 31. 
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the slipstream. The following instruments are installed in 
the pilot’s cockpit: tachometer, engine switch, oil pressure 
gnugc, water thermometer, and altimeter. The plane is fabric 
covered, and a color scheme of black and yellow has been 
carried out. The fuselage, wing struts, landing gear, and all 



exposed wires and fittings are doped or painted black, and 
the wings and tail surfaces doped yellow. The fabric sur- 
faces are finished with two coats of clear dope, brushed on, 
and two coats of clear and two of pigmented dope, sprayed on. 


General Characteristics 



The Cleveland-Louisville Air Mail Contract 

Postmaster General New announced on Nov. 8 that he had 
awarded the contract for carrying the mails by air from Cleve- 
land, Ohio, to Louisville, Kentucky to the Kaess Aircraft 
Engineering Corporation of Amityville, Long Island, N. Y. 
The concern will receive $2.20 a pound for the service and 
will be entitled to carry passengers and freight as well as mail 

The distance between the two cities is 330 miles each way 

1 'unbus, Dayton and Cincinnati, Ohio. 

The company will use twin-engine planes of its own con- 
struction, the first time that this type of airplane has been 
rmnloyed on a commercial air route in this country. The 
planes will be capable of a speed of 135 m.p.h. The ser- 
vice will connect with the overnight New York to Chicago air 
mail service and will be performed entirely at night. A sup- 
r>l— nontal day service is also contemplated bv the successful 
bidder. 

Robertson School of Aviation 

The Robertson School of Aviation, of Anglum, Mo, was 
organized April 25, 1919, and is one of the oldest flying 
schools in this country. Major Wm. B. Robertson and Lieut. 
Flunk H. Robertson, its founders, are both graduates of 
Army training schools and the instructors are air mail pilots 
with wide experience and training. 

The training equipment used is of the very first class, the 
planes consisting ol Standard J-I’s, De Havilands, with 400 
hp. Liberty engines, and C-6 and Hisso engined Orioles. 
Seventy-six students were graduated from the school in 1925. 
Individual attention is given to each student and he is soloed 
regardless of the number of hours of instruction required. 
The school is an educational institution as well as vocational 
and is open the entire year. 


The Air Mail Pilots of America 

The Air Mail Pilots of America is an Association of pilots 
in the Trans-Continental Air Mail Service. The Association, 
which has been in existence since November, 1920, has, almost 
since its inception, had practically one hundred per cent 
membership. 

It was formed primarily to enable pilots to keep in touch 
with each other and help them, through co-operation, to 
solve their problems. One of the methods adopted was the 
issuing by the Association of news letters. There are forty- 
five members, scattered from coast to coast. The majority 
of the members have been in the Air Mail Service for more 
than five years. The total years flown by the pilots in the 
Trans-Continental Air Mail Service exceeds 200. 


Air Service Between Australian Capitals 

Proposals for the establishment by a private company of 
an air mail and passenger service between Perth and the 
capitals of the Eastern States of Australia have been made 
and are now under consideration. 

The proposal provides for the establishment of a weekly 
service at a speed of 90 m.p.h. flying by day and night. The 
service would leave Perth at 9 o’clock on Tuesday mornings 
and arrive at Adelaide at 2 o’clock on Wednesdays, and 
Melbourne six hours later. 

Although it is proposed that private enterprise should 
carry out the service, a minimum of 25,000 letters each way 
each trip would have to be guaranteed to make the service 
pay, it is said. A surcharge of three pennies per half-ounce 
letter on this number, in addition to the revenue from pass- 
engers, would be considered a sufficient inducement, if the 
requisite mail were guaranteed, for the introduction of the 
service. The delivery of mails by the air service would re- 
duce by four days the delivery of oversea mails at Melbourne 
by way of Fremantle. 
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die Ne^ Curtiss “FALCON” 

( ,T CURING the past several months, the first group of Curtiss 
■Ls “Falcons” to be delivered to the Army have been undergoing 
service tests in the hands of Air Corps pilots. As was foreshadowed 
when the “Falcon” won first prize in the Observation Competition at 
McCook Field, this new observation airplane has rapidly gained favor 
with the flying personnel, who have found it much faster and more 
maneuverable than the present service type. 

Powered with either the Curtiss D-12 or the Liberty motor; excell- 
ent from a maintenance standpoint; with a truly remarkable perform- 
ance, the “Falcon” fulfills its advance indications of being' the finest 
observation type in service today - a worthy “big brother” to the Curtiss 
“Hawk”, the standard service pursuit plane of the U. S. Services. 

FIRST - SECOND - FOURTH - FIFTH - in the Liberty 

Engine Builders’ Race for observation airplanes at the Philadelphia 
National Air Races. 


THE CURTISS AEROPLANE 

OFFICES : 

GARDEN CITY, N. Y. 



&- MOTOK COMPANY, INC. 

FACTORIES: 

Garden City, N. Y. and Buffalo, N. Y. 
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American Soc. for Promotion of Aviation 

By THOMAS L. HILL, President 


I F THERE had never been a great war and a Royal Fly- 
ing Corps of Canada, it is very probable that The 
American Society for Promotion of Aviation would not 
be in existence today. In 1917, one hundred men, selected 
mainly from the colleges throughout the country, were assem- 
bled at Governors Maud, New York, and sent to Canada, 
attached to the Royal Flying Corps for training. Arriving 
in Canada they found hundreds of other Americans, ‘•camou- 
flaged yanks,” wearing the R.F.C. uniform. Groups of 
American cadets, finishing their ground school work at 
American colleges, were also sent for training, and the body, 
thus assembled, moved through Canada, Texas, England and 
on to France. The friendships there formed are the sort that 
only the grim reaper will terminate. After the War, through 
the effort of a number who had trained with- this group, a 
yearly banquet was held to which many of the old gang re- 
turned for an evening to renew the old friendships and do 
a bit of “barracks flying.” It was from these yearly gather- 
ings that the thought and spirit of tile A.S.P.A. originated. 

In February, 1925, the A.S.P.A. was organized with the 
stated purpose of “arousing und maintaining interest in 
aviation, as our strongest arm of National Defense.” It was 
planned to accomplish this work through the method of edu- 
cational propaganda, knowing that when the general public 
was more conversant with the problems of aviation and its 
possibilities, the support necessary for its development would 
be accorded. 

Organized Many Talks 

Conforming to this policy, the A.S.P.A. arranged over 
eighty talks upon the subject of aviation before clubs, so- 
cieties and from radio stations in all parts of the country, 
during the year 1925. We have co-operated with the press 
in securing articles relative to aeronautics, and have been 
able to advise them upon many occasions. We have supported 
the idea of co-ordinating the country’s air activities. We 
have co-operated with individuals and communities in the 
laying out of landing fields. In conjunction with this work 
we circularized over fifteen hundred mayors of towns and 
cities throughout the United States, encouraging them to 
work for a landing field in their community. The replies 
received indicate that the seed fell upon fertile soil. 

Early this year, the writer accompanied Farnam Parker, 
fourteen years of age. and the World’s youngest licensed 
pilot, to Washington. The boy was presented to President 
Coolidge and to the House of Representatives then in session. 
The publicity created, resulted in the public learning that 
aviation conld be made a sport in which boys of an early 
age could participate. Plans for an educational flight through 
the South and West, under command of Capt, Roscoe Turner, 
were arranged by members of this Society. Though plans 
were somewhat changed, Captain Turner and Lieutenant 
Graff, members of the A.S.P.A., not only made the flight, 
but, by flying eight salesmen from St. Louis to the territories 
in the East, achieved publicity that reacted very favorably 
to the advancement of aviation. The flight was continued 
through New England. On one occasion thirteen passengers 
were carried. The Sikorsky S-29 was used on this trip. 
Instruction Plans 

During 1926, opportunities have arisen, or have been cre- 
ated, which enabled members to appear before school assem- 
blies and boys clubs, giving talks on aviation. Tho response 
shown denotes a remarkable interest. An extensive report 
covering a plan for the teaching of aeronautics in the New 
York schools has been prepared by members of the A.S.P.A. 
and submitted to interests who regard it favorably. One 
thousand dollars has been donated as a prize for the first 
boy or girl, under eighteen years of age, who flies from San 
Francisco to Boston, under rnles of competition arranged by 


this Society. Rules and regulations will be so arranged that 
every possible element of danger will be removed. The 
spectacle of a dozen young pilots making the flight will rate 
national publicity which cannot help but attract the attention 

prize money has been promised and it is likely that before 
the flight takes place, other offers will be made. The flight 
is scheduled for September, 1927. 

Membership 

Our membership covers a wide field. Members who have 
given their time to promote the work are too numerous to 
mention. Col. Harold E. Hartney, Capt. Arthur R. Brooks, 
Capt. Homer Berry, Capt. Glenn M. Pike, Lieut. R. Noble 
Estey and Lieut Robert S. Bowen, by their talks over the 
radio, have done much to further the work of spreading 
aeronautical knowledge. One of our efforts tending toward 
the education of the younger generation in things aeronauti- 
cal, was the arranging of a correspondence course in aviation. 
This is an arrangement of the fundamental facts, told in a 
simple understandable manner. The idea behind this course 
is to get material into the hands of the boys that will whet 
their interest so that they will seek further knowledge. The 
course is not only adaptable for boys and boys clubs, but 
many persons who have had no previous contact with avia- 
tion have taken the course and have written of the value 

The plan of organization is for a National headquarters, 
State Squadrons and local flights. The work has been all 
voluntary. The office space and telephone service has been 
the contribution of one of our members. Secretarial service 
has been extended gratis on many occasions. We have a 
membership charge of one dollar that goes to cover the cost 
of the silver wings worn by our members and for stationary, 
mailing and the other incidentals of the work. 


Alexander Increases Factory Space 

The Alexander Aircraft Company, of Denver, Colo., i3 in- 
creasing its floor space by an additional 7,800 sq. ft. The 
company has in course of construction another steel and con- 
crete unit for the manufacture of Alexander Eaglerocks. 

Dr. George L. Bennett of Kansas City', Mo., has been added 
to the rapidly growing list of Eaglerock dealers. Dr. Bennett 
will represent the company in Western Missouri and Eastern 


French Airmen Make Record Flight 

A new long distance non-stop flight record was made on 
Oct. 29, when tho French nirmen, Costc and Rignot, landed at 
Djnsk in Persia. Starting from the Le Bourget airdrome, the 
fliers made the flight, a distance of 3,415 m., in 32 hr. 

A Bregnet bi-plane, equipped with a 500 lip. motor was 
used, and the route was via Strasburg, Vienna, Constantino- 
ple, Aleppo and Bassorab. 

Captain Weiser and Lieutenant Challes, of the French 
Army, in Sept, flew from Le Bourget to Bender Abbas in 27 
hr., a distance of 3.750 mi., or the same distance between Brest 
and New York. 


Godfrey L. Cabot Vice-President F.A.I. 

The Washington office has been advised by cable of the 
appointment of Godfrey L. Cabot, former President of the 
National Aeronantic Association, as Vice-President of the 
Federation Aeronautique Internationale. The F.A.I. is the 
international sporting governing body for aeronautics and 
comprises the affiliation of twenty-six national aero clubs. 
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on sheep’s skin, and bore the club's seal. The resolution com- 
mended him for the faithful and energetic manner in which he 
had discharged his duties as air officer of the 99th Division and 
Commanding Officer of Rodgers Field. By the resolution, he 
was also elected an honorary life member of the Aero Club 
of Pittsburgh, mid the thanks of the club were extended to him 
for all that he had so generously done to further its interests. 

Lieutenant Lea was surprised and made agreeably happy to 
be the recipient of these gifts and expressions of friendship 
from his friends. Following each presentation he expressed 
his thanks and delight in being so honored, and his regrets m 
leaving Pittsburgh, which held so many memories and friend- 

Major Z. L. Henry, Capt. Voss and Bob Hancock followed 
with expressions of tribute to Lientenant Ivia. (It is re- 
ported that Bob Hancock spent a week writing his spcecn, 
but he only took five minutes to read it. It was a masterpiece, 
as it contained not a single enss-word, all of which speaks well 



Boston, Mass. 

By Daniel Rochford 

Major Charles M. Wooley, of the Massachusetts National 
Guard Air Service, urged before the November meeting of 
the Boston Chapter, N.A.A., that the present Boston Airport 
land be purchased by the city of Boston from the state, and 


developed as a municipal enterprise. He declared the pres- 
ent control inimical to the proper development of the air- 
port, due to the fact that the real party at interest, the city, 
can not legally spend money on land owned by the state. The 
state will not appropriate money. And there she blows! 

An enthusiastic dinner gathering of over fifty men marked 
the eighth annual Armistice night supper of the Archie Club 
of Boston at the Harvard Club. The Archie Club has only 
the one meeting each year and limits its membership strictly 
to men who flew over the lines during the World War. Gardi- 
ner H. FisKe is chairman of the committee, Charles R. Cod- 
man, treasurer, and Paul F. Ives, secretary. 

The Boston Municipal Air Board will meet at Young’s 
Hotel November 23rd to consider the question of lighting the 
Boston Airport for night flying. 

Flying in Boston the past week totaled 26 hr. for the Army, 
14 hr. for the Navy, 21 hr. for the National Guard and 14 hr. 
for commercial pilots. 


U. S. Air Forces 


Assistant Secretary on Tour of Inspection 

Assistant Secretary of War for Aviation F. Trubee Davison, 
who left Washington Nov. 5 for a tour of inspection, attended 
the ceremonies held Nov. 6 at New Orleans for the dedication 
of the New Orleans Airport. Secretary Davison was a speak- 
er at the banquet held in the evening at the Roosevelt Hotel 
and left the next morning for San Antonio, where he remained 
until Nov. 18, inspecting the Air Corps activities at Kelly 
Field, Brooks Field and Fort Sam Houston. His itinerary 
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also included the inspection of Fort Crockett, Galveston. Sec- 
retary Davison returned to Washington Nov. 21. 

Army Air Mechanics Examination Instructions 


Instructions to govern the examination and classification of 
enlisted men as air mechanics have been issued by the War 
Department, to the effect that no enlisted mon will be rated 
as air mechanics until funds arc available for the purpose. 

Examinations for the rating of air mechanic, first class, and 
air mechanic, second class, will bo held at such times and 
places ns the exigencies of the service require. Examinations 
will be limited to enlisted personnel of the Air Corps, who 
make application in writing to, and are recommended by, 
their respective organization commanders. The examinations 
will be conducted by boards composed of officers of experience 
in the Air Corps each board to consist preferably of three 
officers except when it is manifestly impracticable to secure 
Hint number. Examining boards will be convened by com- 
manding officers of Air Corps stations, commanding officers 
of Air Corps units larger than a squadron, or by the com- 
manding officers of Air Corps troops at other than Air Corps 
stations. 

Ratings will lie granted only to enlisted men who have 
demonstrated their fitness and have shown that they possess 
the necessary technical qualifications therefor, and are en- 
gaged upon the duties pertaining thereto. When an enlisted 
man holding a rating as air mechanic raenlists on the day fol- 
lowing the date of his discharge, his rating will lie continued 

The rating of air mechanic, first class, will be given only 
to those men who have completed three years’ service in the 
Ail- Corps except those who have successfully completed a 
prescribed course at an Air Corps special service school and 
those who have served as commissioned officers of the Air 
Corps of the Army of the United States. 

The rating of air mechanic, second class, will be given only 
to those men who have completed two years’ serviee in the 
Air Corps or those specially excepted. 

consist of sncli questions ns are considered necessary to show 
that tlie candidate’s practical knowledge is based on correct 
theoretical information. The Chief of the Air Corps will, 
from time to time, prescribe the scope of these examinations. 


Airplane Short Wave Radio Sets 


An important activity of the Radio section of the Signal 

incut, both transmitting and receiving, for use in Army air- 
planes. Were the space in planes not so limited, there are 
dozens of commercial sets which would fill all requirements. 
However, lack of space and the necessity for minimum weight, 
combined with the constantly increasing distances which air- 
planes fix- from their home station, have made the problem 
difficult. 


s op- 


rened a 


:ies of short-w 


this problem. However, while tl 
some remarkable results in permanent ground stations, their 
adaptation to airplane use is still not entirely satisfactory. 
The short-wave sets meet the requirements as to space and 
weight, but the performance of the short waves is sometimes 
extremely freakish. 

Certain wave lengths are ineffective fur certain distances. 
Again, wave lengths found suitable for certain distances at 
one season were found entirely unsuitable for the same dis- 
tance at another. There is also the phenomenon known to 
radio men ns the “skip distance” effect. Although the Signal 
Corps has gathered sufficient data for a working basis of 
short-wave airplane sets, future experiments undoubtedly 
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Air Corps National Guard Units 

Owing to the interest that is felt in National Guard activi- 




Section Calil Clover Flel . 

mg units have been organized but have n 
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Inspect Airplanes 

Rear Admiral William A. Moffett, Chief of the Bureau of 
Naval Aeronautics, Maj. Gen. Mason M. Patrick, Chief of 
the Army Air Service and Orville Wright left Washington 
Nov. 8 on a tour of inspection which included the aircraft 
factory at Philadelphia, Langley Field, Va., and Norfolk, Va. 

The committee inspected the PN-10 planes under construc- 
tion at the Philadelphia factory, as well as the latest inven- 
tions in aircraft at the various places on their itinerary. 
While at Norfolk they witnessed the Schneider Cup Races. 
Army Air Orders 

Lieut. Comdr. Alva D. Bernhard det. com. USS Litchfield, 
to temp, duty N.A.S., Pensacola. 

Lieut. ( jg) Stanley Leith to N.A.S., Pensacola, orders 
Sept. 6 modified. 

Lieut Comdr. Francis M. Maile det. com. V. 0., Sqd. 1, 
Aircf. Sqdns., Battle Fleet, to command V. 0., Sqd. 2, Aircf. 
Sqdns., Battle Fleet. 

Lieut Joseph W. Baker det. Nav. Trng. Sta., N.O.B., Hamp- 
ton Roads, to N.A.S., N.O.B., Hampton Roads. 

Lieut Benjamin R. Holcombe det. Bu. Aero., to USS 
Robert Smith. 

Lieut. Comdr Wallace L. Lind det. USS Arizona, to temp, 
duty N.A.S., Pensacola. 

Lieut. Byron J. Connel det. Bu. Aero., to duty with Sctg. 
Sqd. 2 (VS-2), Aircf. Sqdns., Battle Fit. 

Lieut. Lawrence W. Curtin det o.f.o., PN-10 planes, to duty 
with Sqd. 2 (VS-2), Aircf. Sqdns., Battle Fleet. 

Lieut. Herbert C. Rodd det. Bu. Eng,, to duty with Sctg. 


Philadelphia, to Sctg. Sqd. 2 (VS-2), Aircf. Sqdns., Battle 
p Lieut Walter W. Gilmore det. USS Camden, to N.A.S., 

Lieut. Leslie E. Gehres det. 11th Nav. Dist., San Diego, Cal., 
to temp duty N.A.S., Pensacola. 

Lieut. Robert P. Cunningham det. Nav. Air Sta., Pensacola, 
to Navy Yard, Philadelphia. 

Lieut. Comdr. Hugh L. White det Nav. Yard, Philadelphia, 


to temp, duty Nav. Air Sta., Pensacola. 

Lieut (jg) Edward Curtis det Ns 
to USS Marblehead. 

Marine Air Orders 


r Sta., Pensacola, 
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IN A COMMERCIAL TRAINING SHIP 

$2,250. $2,250. 


“Quality and Strength at Low Cost” 

HESS AIRCRAFT CO. 

Sales Office 

WYANDOTTE, MICHIGAN 


DOPES 

PIGMENTED DOPES 
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TITANINE, Inc. 

UNION, UNION COUNTY, N. J. 
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What Do You Know 
About Airplanes ? 


A FEW years ago men had to learn 
about aircraft from personal, costly 
experience. They had no one to 
guide them — no one to point out mistakes 
when they were made — and therefore years 



American School of Aviation 


3601 Michigan Ave., CHICAGO, ILL. 


PRIVATE OPERATORS made the dis- 


LEADING 

Someone must lead, the rest must be 
trailers. That is why the 

ALEXANDER 

EAGLEROCK 


has by its performance at National Air Meets 
of the past year, placed itself as the fore- 
most of O X 5 jobs. 



Cash Price— $2475— Denver 



covery that airplanes engineered to meet the 
exacting requirements of the POST OFFICE 
DEP’T. were more economical to keep up 
and operate than many so called, “Commercial 
Ships.” 

Considering that the initial cost was no higher, 
it was well worth their time investigating the 
superiority of RYAN M-l. 



RYAN AIRLINES — SAN DIEGO. 


Perry - Austen 

COMMERCIAL 
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©Where fn Fly® 

ALLISON AIRPLANE CO. Winter Flying Instruction. 
Spociai rata 8100. ^Roorn and board 98 a week. Modem planes 

me "money!" anlllr *° "lAWRe'nCE 0 ”™ Pl *°” 'kaNSAS *° 


CALIFORNIA 

THE RYAN SCHOOL OF AVIATION 
0. B. OTAR ROUTE SAN DIEGO 

Id's! jfylnp weather all Statons. Very beat of plants and inetrue- 
fore. Opportunity to study taint plants and eor-.it nation. 

CHESAPEAKE AIRCRAFT COMPANY. Headquarters ^ Ar- 
Pirpinia s District of Columbia. Phone Vernon 3780. 

CONNECTICUT 

NEW^ ENGLAND ^AIRCRAFT CO™ INC. Now England's 
Kroph/ ^)or J-Btcs ^iro reeaonatdo and we^make commercial 

man i can 

NILES SCHOOL OF AVIATION 
Guaranteed course of instruction in flying. Enroll at any 
time. No bond .for aolo flight. Becomo an export pilot nnder 

NILES AIRWAYS NILES. MICHIGAN. 

Firing" school! f °oca«4 P st rP Atlan*u,’ n Go'.' '"Dayton a’* Boach "and 
Tampa, Fla., where yon can fly in comfort In any aeaaon. South 
Ena torn Distributors for Swallow Airplanes. 

Address oS correspondence loA. B. McMULLEN COMPANY 

MICniOAN LEARN TO BUILD AIRPLANES 

8 Arcadia Building. 3513 Woodward. ^ Detroit, Michigan^ 

Motor expert — Construction — Flying Established 6 years. 

1DAB0 

WALTERS FLYING SERVICE 
BOISE. IDAHO 

MISSOURI 

^ BRIDGETON AIRCRAFT CORPORATKIN^^^^ 

CHICAGO AERONAUTICAL SERVICE! 

MISSOURI 

MUNICIPAL PLYING ^FIELD. Rates 815.00 ^r near. 


ILLINOIS Only 50 mOet west of Ohtcaao 

EAGLE AIRPORT SCHOOL OF AVIATION. 

MISSOURI 

NICHOLAS-BBASLEY AIRPLANE CO. Onmpleta flying ln- 

who take on interest in yon. No^eposit required on solo flight. 
Write for full particulars. MARSHALL. MISSOURI. 

ILLINOIS 

MID-WEST AIRWAYS CORPORATION 
MONMOUTH. ILLINOIS. 

and good airplanes. DistribntorT’for the”n!'w Waco airplane. 

MISSOURI 

LEARN TO PLYt ONLT gloo.^Our in.tmcto™ oMon^ex- 
fleld in the Mlddle^Weat make ns the bast ^equipped school in 

ILLINOIS 

HEATH AIRPLANE COMPANY, Inc. 

Oldest aeronautic sstaMtsAmsnt In V. B. 

MS^Koadwfy PPU '* Fly "'* S *Ch°J. i . 

NEBRASKA 

LEARN TO FLY at the LEXINGTON SGHOOL of AVIATION 

plTn'ea.— G. *R. M.T»To*?"praeldent D ‘" tri, "‘ tor * ,or 8wtUow air- 

ILLINOIS. YACKEY'S CHECKERBOARD FLYING FIELD 
Operated by Die lackey Airora/t Co., one of the oldest (tying 
schools ^n Ott 17.^15. The Ysckoy Aircraft Co. la condacSed by 

*?•*»- X°“ 0,117 too. from experience. ^We hare proven onr 
ability. Yacxr Aibckapt Cohpaxt, Forest Park. Ililnoie. 

CURT1SS R FLYINC SERVICE INC.. GARDEN CITY. H. Y. 

Complete Flying Berries including Instruction, Aerial Photo- 
graphy, Advertising and Fs^ngeJ* ^“S'aiUiar'^nd 
or water types. Air fleet of thirty machines. Flying the year 
round. Big reduction In rates lor Flying Instruction, 

ILLINOIS Campbell De Schcppcr Airplana Co,. Inc. 

Boat equipped^ commercial Hold in the middle weat. 24 hoar 

for training at reasonable rates. Wa invila croaa country ^pihrte 
Molt address 515-18 Sr., Moun, Il-I-IXOIB. 

FLYING W SCHOOI^-Oporatcd in connection U 5 

dB) 

CORP.. HAMMONDSPORT. N. Y. 1 ^ 

ILLINOIS Psl-Waukcc Airport A Service Ststion. Dis- 

tributors o/ now Swallow Airplanes. The Field with New 
Equipment Chicago's now and moat modern airport tour-way 
told. 2200 X 1200 ft. hangara, ahopa and auppliee. Board and 
2o m 'm!£r rfo^rth weal* o^Cb"cago "loop"" P ‘ , i ^ n, ( R ° I ^ 

pilots. Pal-Waukcn Airport "p? 0°° Address Mount* Plcaaant "ill 
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PUBLISHER’S NEWS LETTER 


When a complaint is received by a publisher 
or there is criticism of any policy advocated by the 
publication it should receive the most courteous 
attention. This page has often been used to reply 
to critics. Usually, their names are not given and 
their comments are treated as typical of those that 
may be in the minds of other readers. We have 
even been called to account by those who have 
written for not printing their names, as they feared 
that they might be thought to have made an 
anonymous comment. For the first time in several 
years a letter of this kind has been received that 
will be replied to, not because it is a personal 
criticism but on account of the opportunity it pre- 
sents to clear away any misapprehension as to the 
stand this paper has taken on the subject of air- 
craft regulation. 

The writer of the letter who is evidently a very 
careful reader of AVIATION quotes an address 
made in London before the Society of British 
Aircraft Constructors during which the publisher 
of Aviation said that British aircraft could be 
used with confidence because they were built 
“under the rigid inspection of the Air Ministry”. 
He then quotes a statement made in September 
on this page that “AVIATION has always believed 
in the most simplified and lenient form of regula- 
tion, while aeronautics is in a formative state. 
The experience of England with drastic regulatory 
measures has produced a deplorable condition. 
This country will do well to learn from the ex- 
perience of others rather than from any action 
that may tend to set back air development when 
hopes are so bright.” 

First, let the statement made in London be con- 
sidered. There, the Air Ministry regulates not 
only aircraft, airdromes and the airport facilities 
but the pilots and the mechanics as well. But 
they also provide the subsidies that make the 
British air lines possible which makes the situation 
very different from that in the United States. If 
the one that pays makes demands that appear 
severe and costly, it is only a matter that concerns 
the same agency. The question of cost of oper- 
ation does not have to be considered from a com- 
mercial standpoint. It is not too much to say 
that many of the air lines of Europe might be 
operated without a subsidy if the drastic regula- 
tions that they operate under were less strict. 
The British air regulations have been so extremely 
severe that the cost of aircraft as well as their 
operation has been greatly increased. They 
have almost wiped out what we term aerial service. 
The great development of light airplane clubs 
which has been so encouraging, has been fostered 
by generous grants by the Air Ministry. The 


schools for the flying instruction have been largely 
supported by the government. It will theiefore 
be evident that the conditions that exist in England 
can hardly be applied to those in the United 
States. And it is a very true statement that a sense 
of great security is felt by all. who travel on the 
English aircraft because the supervision of their 
construction has been very strict. 

Now turn to the situation in this country. So 
far as our memory goes there has never been in 
these columns any advocacy of lenient supervision 
of aircraft that are to carry passengers. We have 
felt that the manufacturers of transport planes 
were to be relied upon, if only for selfish business 
reasons, to make their planes as safe as possible. 
We hope and believe that the regulations for aero- 
nautics in this country will be such that it will not 
be necessary to make the price that has to be 
charged for aircraft for commercial purposes so 
high that they cannot be operated with a profit. 
If the government were subsidizing commercial 
aviation, then it would demand that the strictest 
kind of regulations be promulgated. 

But grant, for the sake of the next point, that 
no government inspection or operation regulation 
can be too strict for the passenger carrying planes. 
Consider what would happen to those companies 
that are operating aerial service enterprises if the 
same requirements were made applicable to both. 
If the standard demanded by the Government were 
as strict as it is abroad, the cost of commercial 
planes for aerial service would increase to a point 
where they would become 'unprofitable to operate. 
In addition to this, if the qualification of pilots 
and the examination of all mechanics became 
severe, the expense would become so prohibitive 
that this promising branch of our development 
would be almost exterminated. The one great 
difference between the aerial development in this 
country and Europe is that here aerial service has 
spread to hundreds of cities, whereas abroad it 
is only seen to a very limited extent. 


We hope that we have explained what may 
have appeared to be an inconsistency. If those 
who favor strict regulation would talk to manu- 
facturers and operators abroad. — those who have 
felt the hardship of the minute detailed super- 
vision. — thev would soon reach the conclusion that 
the less regulation the better while the art is in an 
experimental stage. We are glad to observe that 
the manufacturers and operators were practically 
unanimous in asking that the Bureau of Commerce 
regulations be made simple and general rather 
than detailed and strict. — L.D.G. 
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CLASSIFIED ADVERTISING 

10 CENTS A WORD. MINIMUM CHARCE $230. PAYABLE IN ADVANCE. 

ADDRESS REPLIES TO BOX NUMBERS. CARE AVIATION. 225 FOURTH AVE, NEW YORK. 


PARACHUTES, new and used for all purposes, rope 
ladders, balloons, etc. One Floyd Smith back pack, bargain. 
Specify weight. Established 1903. Thompson Bros., Balloon 
Co., Aurora, 111. 

LIGHT PLANE BUILDERS. Latest development. Com- 
plete set original pictures. All light planes entered National 
Air Races, Philadelphia. One Dollar. Winthrop, 2744>/ 2 
Hampden Court, Chicago, 111. 

BARGAIN : 0X5 Complete, fine condition, spare valve 
actions cylinder, piston rod, etc. Not run since overhauled. 
Crated price $160.00. 150 Hisso crankshaft, perfect, valves, 
etc., $20.00. A. W. Baarley, Box 264, Ellsworth, Wisconsin. 


FOR SALE: K6 Standard, completely rebuilt lost July, 
now lowers, uppers recovered, new longerons in fuselage, new 
covering, tail surfaces new, control cable new, engine turns 
1.900, Bosch magnetos, $850.00. Will deliver for reasonable 
charge. Number of spare Standard parts. Robert G. Flinn, 
301 Cim. Ave., La Junta, Colorado. 


SET OF 4 Standard wings including ailerons, wires and 
struts, $200. OXX6-100 H.P. motor, $200. Box 518, Avu- 


DANDY JN for sale, four hundred dollars, in storage 
Baird, Texas. Want Standard .11 with or without motor. 
James S. Christman, Box 252, East Vaughn, N. M. 


EXPERIENCED ENGINEER, familiar with metal con- 
struction and design, desires connection. References. Box 
517, Aviation. 


Short wing Canuck, enclosed motor and spinner nose, steel 
engine mounting. Ship like new in every detail. Motor 
turns 1400 on ground. $800. buys it. Wire Paul Braniff, 
Oklahoma City, Okla. 


FOR SALE : Curtiss Seagull, Loening air Yacht and Lib- 
erty motors. Curtiss Metropolitan Airplane Co., Port Wash- 
ington, Long Island, N. Y. 


FOR SALE: Monoplane, special built, with Hall-Scott 
Liberty 6 motor, in good flying condition. Ship has Clark 
V wing curve, with a stall speed of 45 miles per hour, high 
speed 110 miles per hour. Has not flown over 28 hours. 
Ready to fly away. Price $1,500.00. The Cameron Aviation 
Co., 1909 Dorr St., Toledo, Ohio. 


FOR SALE: 3-place Standard J-l commercial, in A-l 
shape, $825.00. Will take OX5 motor T-M or M-E scout or 
good closed car in on deal. Gus Palmquist, 4711 N. Whipple 
St., Chicago, 111. 


WANTED: Jenny fuselage. Mnst be in good condition 
and reasonable, within three or four hnndrcd miles from 
Meadville. Frank J. Pappas, P. O. Box 48, Meadville, Pa. 


FOR SALE : To make hangar space. New 5 place semi- 
cabin Hisso Standard with DH landing gear and wheels, flown 
2 hours, motor turn 1500 r.p.m. New super-Swallow, flown 
25 hours, gold finished, motor turn 1450. One clipped wing 
Standard, one 0X5 TM Scout, all in A1 condition. Pal- 
Waukec Airport & Service Station, Mount Prospect, 111. 


FOR SALE: 200 compasses, $9.00 each, while they last. 
Pal-Wankee Airport & Service Station, Mount Prospect, 111 : 


FOR SALE : Wright cabin plane, with 180 Hispano mo- 
tor. Newly covered and rebuilt throughout. Price $1,500.00. 
The Cameron Aviation Co., 1909 Dorr St., Toledo, Ohio. 


AIRCRAFT SUPPLIES: Dope $2.00 gallon. Pinked tape 
4c yard. Linen 75c yard. OX5 spark plugs 25c. Jet 
wrenches 35c. 14' ash longerons $3.00, spruce $2.50. 10" 
needles 25c. Pound ball rib cord $3.00. Fine leather helmets 
$3.00. Surfaced rccoverd motors overhauled. Wanted, used 
OX5 and Ansani motors. Ostergaard Aircraft, 4269 North 
Narragansett, Chicago, 111. 
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14 TELEGRAMS 
22 PHONE CALLS 


‘‘and more coming ’’ 
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TURN INDICATOR 


tnndard J-l lower wings, *20.00 to *60.00 each. Upper wings. 
50.00 to *100.00 ^MCls^Brsnd ^now |tsndsrd^J-l airplanes^ com- 


if strictly commercial airplaucs. It 


EXPERIMENTAL MOTOR WORK 


FISCHER & JACOBS, INC. 


AUTOMOTIVE ENGINEERS 






? h 


A.* 




f DALAND AIRPLANES, INC. 


SOUTHERN AIRWAYS INC. 


Sold in New York, New Jersey and Pennsylvania by 

GEO. A. WIES, INC. 

Hangar 250 Jacluoa Arenas 

Curtiss Field Mineola, New York 


YACKEY TRANSPORT 

Liberty 12 motor. Landing speed is 32 miles per hoar, 
high speed 125 m.p.h. , useful load 2400; ceiling with load 
•" "MW ft., duralumin construction throughout. Beat per- 
ning ship ever known. Price $7,500.00. 

YackeyAircraftCo., Y acker's Checkerboard Airplane Field 

~ Plaines River 2 Roosevelt Road FOREST PARK. ILL. 
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AIRPLANES ^ FLYING BOATS MOTORS^ SUPPLIES 


FLOYD J. LOGAN AIRPLANE C 


AIRCRAFT SUPPLIES 


New 

LIBERTY MOTORS 

WITH ALL THE LATEST IMPROVEMENTS. 
WRITE OR WIRE FOR PRICES. 

JOHNSON MOTOR PRODUCTS, Ine. 
518 West 57 St.. New York. 


BOSTON NEWSWRI TING SERVICE 

handlcd^poraorjsIly F *by Daniel g Roehford, ^arlatit 

DANIEL ROCHFORD 


This Section Is Growing 
With Every Issue 


Exceptional Quality in 
material, workmanship 
l! 5 an< * design. 

THE G & 0 
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AIRCRAFT SERVICE DIRECTORY 

CONTINUED 


EVERYTHING FOR THE AIRPLANE 

^ LARGEST AIRPLANB^SVPPLT B0V8B IR^TJBB 
A money^bsck^ gnsrsntec ^on "REQUIREMENTS. 

CRAWFORD AIRPLANE COMPANY 
350 WASHINGTON BLVd! ° VENICE, CALIFORNIA 


Air Spec. 10225D 

SEAMLESS STEEL TUBING 

Complete Warehouse Stock 
for Immediate Shipment in any Quantity. 

SERVICE STEEL CO. detrofl'mich. 


DIRECTORY ADS BRING RESULTS 


Ask Our Advertisers 



We Specialize in Simple and Alloy Steels 
to U. S. Government Specifications. 
Most grades are carried regularly in our warehouse. 
Hot and cold rolled bars and strips. 

THE DICKERSON STEEL COMPANY 
DAYTON. OHIO. 


Place Y our Product Before 
the Industry by Advertising in 
T he Directory 


KREIDER-RE1SNER AIRCRAFT CO., INC. 

Waco Nine Distributors 
FOR SALE: Berkman Scout (less motor) $150; 
Jennie $700; Canuck (new) $1,000; used Waco 
Nines from $1,650. up. 

HAGERSTOWN MARYLAND 


HASKEHTE PLYWOOD 
Only Plywood made to pass strict Grade “A” 
Navy Specifications. 

Can be furnished in any size or thickness. 
HASKEL1TE MANUFACTURING CORPORATION 
133 W. WASHINGTON ST.. CHICAGO. ILL. 


LUDINGTON EXHIBITION COMPANY 



Daniel Guggenheim School of Aeronautics 


Courses in Aeronautical Engineering and In- 
dustrial Aviation. For particulars apply to the 
Dean of the College of Engineering, 

N. Y. University, University Heights, New York, N. Y. 
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MARKET IT 


Man Kith ten years flying experience and broa 
operators. Describe article and specify basis 


, HARTZELL PROPELLERS ARE RELIABLE 


MILITARY AND COMMERCIAL AIRPLANES 


HARTZELL WALNUT PROPELLER CO. 


The Aircraft Service Directory 


Brings Y ou Into IV eefc/ji 
Contact With 


The Entire Aeronautical Industry i 


C. Fayette Taylor, M. E. 

Massachusetts Institute of Technology 

Cambridge, Mass. 

l/isl in Aeronautical Engines and Marine E 


DECATUR AIRCRAFT COMPANY 

DECATUR, ILLINOIS. 

Neto and Used Ships lor Sale 
Pens for JN4D-JN4C or Standard J1 Ships 
OX5-OXX6-Hi»o or Liberty Motors 
Complete Hying Conran— *150.00 


New D-81 Berling Magnetoes $13.50 each. 
Hispano’s, Anzani’s, OX5’s new and used. 


The Detroit Aero Motors Co. 

10331 Charlevoix, Detroit, Mich. 


FINCH AIRCRAFT Cl 

Diet and L ° S A 


QUICK ACTION 

To the first ten purchasers from whom we receive 
bonifide orders with a 20% deposit we are going to 
sell a new Standard J-l airplane complete with 
everything except motor and with fuselage uncovered 

$550.00 

j*V®T « i.'ttt'TC- 


_ ... b, Ds.imbcr ™ 




FIRST SERVED 

:r and deposit and be 
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Write for nen' illustrated catalog, just being printed. 

NICHOLAS-BEAZLEY AIRPLANE CO. 

Marshall, Missouri 


The Aeroplane 


Published Weekly 


175, Piccadilly, London, W.l 
England 


Subscription Rates 
for U.S.A. 

I year — $8.50 


VIATION 


AIRMEN AND THOUSANDS WHO COMPREHEND THE 
MEANING OF AERONAUTIC PROGRESS LOOK TO 


The Oldest American 


Aircraft Publication 



For Current and Accurate Information on These Vital Aviation Questions — 




You Will Find Aviation the Indispensible Aircraft Publication. 

Take advantage of the special offer outlined in the coupon and 
FOUR DOLLARS mail your subscription now. CANADA SS.00 

AVIATION — 225 Fourth Avenue, New York 
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Buhl-Verville Airster powered with a Wright Whirl- 
wind, 200 H.P. Engine. A splendidly built, open cock- 
pit plane for commercial purposes. The Oleo land- 
ing gear and folding wings are distinctive. Built by 
BuHI-yerville Aircraft Company, Detroit, Michigan. 

Send for Buljetin No. S. 
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WRIGHT AERONAUTICAL CORPORATION 
Paterson, N. }., U S . A. 


